A common property of phantom limb pain i3 that a preamputation tesion continues to be felt in the same location of the phantom limb after amputation. A model of the phantom limb in the rat is provided by sectioning the sciatic and saphenous nerr'es. This procedure leads to self-mutilation of the denervated hlndpawr a behavior known as autotomy. There is strong evidence that autotomy is a response to painftrl or dysesthetic sensations referred to the anesthetic limb.
to the autotomy among injured animals. In order to minimize the contribution of peripheral factors produced by cutaneous injury, experiment 2 examined theeffec'ts, on autotomy behavior, of nodous electrical or mechanical stimulation of the sciatic nerve (under so. dium pentobarbital anesthesia) prior to neurectomy. Electrical stim.
ulation of the rciatic nerve prior to denervation altered the pattern of self-mutilation compared to control rats. These experiments sug.
gest that the alteration in the site of autotoiny onset by a prior injury depends in part on a sensory memory mechanism in the central nervoua system f}rat is sustained in the absence of further inputs from the injured region and that long outlasts the duration of noxious stimulation. The results imply that a preop€rative anesthetic block of the relevant peripheral nerves and/or spinal cord cells involved in nociceptive transmission would decrease the intensity of postoperative pain and reduce the incidence ofchronic pain syndromes such as phantom timb pain. ( (CNS) function that influences responses to subsequent somatosensory inputs. The data strongly suggest that this injury-induced "neuroplasticity" may contribute to the experience of pain long after the offending stimulus has been removed or the injury has healed.
Models have been developed to examine, in rats, the longterm central physiologic and behavioral effects of brief noxious inputs. r-5 High-intensity electrical stimulation of afferent nerve fibers or injury to nociceptors To ensure that the thermal injury was produced at a water temperature of 55o C, water was heated to 60o C in a lOJ thermal bath, and for each rat, 0.5 I was ransferred to a beaker where the temperature was monitored until it had dropped by 5o C, at which point the preselected regions of the paw were carefully immersed. Nonselected digits and hindpaw regions were covered with masking tepe as a precaution against accidental immersion (which never occurred). Thermal injury of this sort produces a reddening and inflammation of the skin but no signs ofblister, tissue necrosis, or scarring.
Site of Autotomy Onset
Three categories (medial, lateral, and other) were identified for the purpose of scoring the hindpaw regronG) at which each rat first exhibited signs of autotomy (site of autotomy onset). Rats that initiated autotomy within l) Dl, D2, or the medial half of the hindpaw were classified as "medial," 2) D4, D5, or the lateral half of the hindpaw were.classified as lateral, and 3) D3 or any combination of two categories (ag., medial and lateral) were Fifty rats were randomly assigned to one of two treatment groups or two control groups. While under sodium pentobarbital (65 mg/kg), rats received either electrical or mechanical stimulation of the sciatic nerve before the sciatic and saphenous nerves rvere sectioned. In the electrical-stimulation group (n = 15), the exposed nerve was placed on electrodes and stimulated at C-fiber strengtho'8 (5 mA, 5 ms, 2 Hz) for 30 s (Grass S-88 stimularor, oscilloscope, and PSIU-6 isolation unit). In the mechanical stimulation group (n = l0), the The site of autotomy onset differed significantly depending upon whether the injury was induced before or afrer nerve secrion (x21e; = 19.2, P < 0.002). Figure 2 shows that l00Vo of the rats with medial paw injury induced prior to neurectomy initiated autotomy in the medial digits and that 5b.6Vo of rats with lateral paw injury initiated autotomy in the lateral digits. Rats injured after neurectomy showed no such preference (medial, 33, 3Vo;  lateral, 37.5Vol relative to uninjured controls (medial, 33 ,8Voi lateral, 17 Vo),
The mean nur,nber of days to autotomy onset was calculated for rats injured either before or after neurectomy (combined medial and lateral groups) and for uninjured controls (table 1). The analysis of variance revealed a signific"nt main effect (F(2,38) = 3.59, P < 0.04) for the group factor, and subsequent lbos, ftoc multiple comparisons indicated that the latency to autotomy onset was significantly earlier both for rats injured before neurectomy chanical-stimulation group (x2121 = 6.13, P < 0.05) and to the combined conrol groups (x2121 : 9.0, P < 0.01)).
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